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Crystallography 
Abs Jour : Ref Zhur - Fizike, No 2, 1957 No 3663 


Author : Avaresyan, T.G.. 
Title On the Electrot Density and Cohesion Energy of Aluminum 


Orig Pub : Nauch. tr. Erevansk. politekhn. in-t, 1956, No 10, 9-13 


Abstract : Starting with the ratio between the radius of the ion snd the distance 
between ions, the author concludes that the lattice of the metallic 
aluminum consists of Al°* ions at the vertices of the cube and of AIST 
at the centers of the faces. The computed average electron density is 
close to the value obtained experimentally (Referat. Zh. Fizika, 1955; 


19247). The yresence of jons having different energy states determines 


the electron transitioris, which produce the bonds in the lattice. It 


4s assumed that the energy difference of various ion states determines 


the cohesion energy W ‘in the crystallivm lattice according to the fol- 
lowing equation: |)/ .. i ( a ee 
= 53.4 Zn / NW a ms) ev. 
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Category : USSR/Solid State Physics - Solid State Theory. Geometric E-2 
Crystallography 


Abs Jour : Ref Zhur - Fizika, No 2, 1957 No 3663 


where Znax is the maximum valence, N the number of atoms in the elementary 
cell, a, the maximum distance between ions (Angstrom), and a, the nearest 
distance between ions (Angstrom). The calculated cohesion (Sublimation ) 
energies for many metals (but not for al.) are in satisfactory agreement 
with the experimental data. 
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15-57-1-428 
Translation from: Referativnyy zhurnal, Geologiya, 1957, Nr l, 
p 67 (USSR) 
AUTHOR: Avanesyan, T. G. 
TITLE: The Sturcture and Bonding Energy of Diamond, Silica, 


Germanium, and Tin (O strukture 1 energii stsepleniya 
almaza, kremniya, germaniya i olova ) 


PERIODICAL: Sb. nauch. tr. Yerevansk.. politekhn. in-t, 1956, 
Nr 13, pp 51-54. 


ABSTRACT: The proper relationship in the erystalline lattice is 
r/a = 0,216, where r is the fonic radius and a is the 
interplanar distance. Tne energy of bonding in the 

crystalline lattice is calculated from the equation 


a 74284 
ee | 
where Tr) and rp are the ionic radii in the different 


quantum states, determining the valence of the ions; 
card 1/2 z is the nuclear charge; and Nis the number of ions 
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: 15-57-+1-428 
The Structure and Bonding Energy of Diamond, Silica, (Cont. ) 


in the crystal lattice, Starting with these two relationships, the 
author calculates the ionic radii and the bonding energy for diamond, 
Silica, germanium, and tin, The calculation for diamond shows that 
the electrons are simply bound with a pair of ions. This probably 
explains the great hardness and electrical resistance of diamond, 
Good results were calculated for silica, germanium, and tin when 

z= 5. It is assamed that three electrons occur in the orbit of 

the nega five ions gf Si, Ge, and Sn, but that the positive ions are 
Si*+, Ge*+, and Sn**, Thus, one electron remains free, This fact 
may explain metallic properties and the nature of electronic semi- 


conductivity. From'the data obtained, the author concludes that 
semiconductors are crystals in which the lattice contains positive 
and negative ions with excess ("free") electrons. Consequently, by 
determining the parameters of the lattice by experimental means, one 
can calculate the ionic radius of elements, determine the degree of 
ifonization, and compute the bonding energy in the crystal lattices. 
Card 2/2 Ye. S. Re 
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AUTHOR: Avaneayen, T. 0. 4 o 43, | 
TITLE: Theory of comprension an. sintering of multicomponent systems (iron carbide) | 
SOURCEs Ref, sh. Metallurgiya, iJbs. 116230 

REF SOURCE: Sb. Poroshk, metallurgiya i metalloobrabotka. Yerevan, 1965, 1596-20) 


| 
TOPIC TAGS: powder metallurgy, dion theory, special relativity theory, spin wave | 
theory | 
ABSTRACT: The theoretical basis for particle bonding in mono- and polycomponent | 
systems is discussed from the point of view of relativistic mechanics. The nature of 
the bonds in the interior of powler particles anc. between individual particles is | 
identical and depends on the interaction of the electrons with the atomic cores--idnse 
The interaction of spinor particles is governed ty the asymmetry which determines the | 
exchange between the excited and ground states. Tho binding energy of the outer 
electrons in He, Li, and the H» molecule was calculated on the basis of the mass~ 
energy relation through the fine structure constsnt, taking into account the spin- 
orbit interaction betweea the iniividual states. The calculated results are in 

good agreement with experimental data. The system Fe-C was taken as an example of 

a miticomonent system. Assuming that C in alloys exists in the same state as in 


UDC: 621. 762.).002 
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"On New Methods of Preparing end Utiliziing Various Nutrient Media,” 
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and Hygienof the Ministry of Health Azerbaydzhan SSSR held in Baku, 25 Apr 56. 
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] ABSTRACT? Two sections of the W-fib-C system, the We-NbCy 95 With 

i, 5-95 wt? W and WeNbC 05 With S——-50 wt% W, at 2000, 2600, 2700, 

-; and 3000C, have been aveckiagted by means of metallographic 

i and x-ray phase analyses, visual thermal analysis, and micro- 
‘hardness measurements. The alloys, sinteéeréd in a vacuum of 
10°" mmHg, contained O,.1 wt max. of N and 0. Haat creat- 
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helium atmosphere. Results of the analyses showed that the W-NbC, 9, 
and WeNbCo 95 sections are not pseudobinary systems and (in the : 
solid state) pass through the two-phase cquilibrium regions até _ 
(a-W and W.C base solid solutions), THy(a-W and NbC base solid solutions), 
and y+B(NbC and NboC base solid solutions) and through a three- 

: phase atét+y region. No ternary compounds were found in that region 

| of the compositions investigated. On the basis of the results as 

! obtained, iscthamal sectionsof the ternary pluse diazram for 2000, 2600—-2700, and 

| 3000C, and a hypothetic diagram of the W-NbC section were plotted |; 

! (see Enclosure 1). The W=NbC alloys with less than 20wez W: vere 

| gound to be stable at temperatures < 3000C, but alloys with a 

' higher W content begin tc melt at < 2600C.. At 2000C all alloys 

' are in the solid state and can be used as a base for high-temperatus 
materials. Orig. art. hast 5 Figures, i 
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SCURCE: AN UkrSSR. Institut problem materialovedeniya. Vysokotemperaturnyye neorgani- 
cheskiye soyedineniya (High temperature inorganic compounds). Kiev, Naukova, dumka, 
1965, 211-218 


TOPIC TAGS: zirconium, carbide, nonferrous metal, phase diagram, phase composition 


ABSTRACT: The phase diagram of the Zr-ZrC system was drawn up on the basis of experi- 
mentally determined melting points, x-ray, and microhardness data for samples contain- 
ing 1.25-46.25 atm % C. The work was conducted in order to resolve a controversy in 

the literature. The phase diagran was examined in the 600°-3100°C range. The samples 
were prepared by fusing zine hydride with carbon ‘in various ratios and holding for 4 

hrs at 1400°C in argon atmosphere. The phase diagram of the Zr-ZrC system is shown in 
figure 1. The eutectic temperature of the system is 1820°C. The eutectic alloy con- 
tains 3.0 atm $C. The changes of the 2rC-phase lattice parameter as a function of 
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-parency, spectral reflectivity of vegetation covers, and a discussion of 
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Makhotkin's index of turbidity. No personalities are mentioned. An English 
summary follows each article. References accompany each article. 
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